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[57] ABSTRACT

A field portable dental chair, collapsible to suitcase size,
with pivotable outriggers for support, the chair includ-
ing a bellows arrangement with a telescopic internal
structure for raising and lowering the seat of the chair.
The apparatus is formed, in part, of rigid members and,
in part, flexible members contained within the rigid
members for portability. Inflatable cushion members are
provided for support of the head, back, seat and legs of
a patient. |
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1

LIGHTWEIGHT TRANSPORTABLE DENTAL
CHAIR

BACKGROUNDOF THE INVENTION 5

The background of the invention will be discussed in
two parts.

FIELD OF THE INVENTION

This invention relates to dental chairs, and more par- 10
ticularly to a lightweight, transportable dental chair,
collapsible into the size of a suitcase.

DESCRIPTION OF THE PRIOR ART

Dental chairs are typically huge, bulky mechanized
arrangements, requiring electrical machine driven
sources of air or hydraulics for operation. In many
environments, such as for field military use, or in re-
mote locations in third world countries, medical and
dental supplies and equipment have to be transported in 20
wheeled vehicles or airplanes, and sometimes on foot or
by pack animals. In such instances space and weight
requirements dictate against the use of such conven-
tional dental chairs.

A prior art folding dental chair is shown and de-
scribed 1in U.S. Pat. No. 271,596, issued to Browne on
Feb. 6, 1883, the chair being formed of interconnected
pivotably attached barshaped members supporting a
seat, back and footrest, with ratchet bars on the base
portion for providing height adjustment.

A “Collapsible Seat” is disclosed in U.S. Pat. No.
3,419,309, which issued to Smith on Dec. 31, 1968, the
seat being configured as a suitcase enclosure, with in-
flatable cushion members therein.

Another such suitcase apparatus is disclosed in U.S.
Pat. No. 3,179,465, “Convertible Beach Chair-Suit case
Combination”, such patent issuing on Apr. 20, 1965 to
Roberts. The suitcase i1s configured for enclosing
therein tubular rigid frame members pivotally attached
to the interior of the suit case structure.

An “Elevator Chair” 1s- disclosed in U.S. Pat. No.
4,538,854, which issued to Wilson on Sept. 3, 1985, such
patent disclosing a chair having a seat portion with an
inflatable bag under the seat portion, with a vacuum
device housed within the inflatable bag for providing
air to the interior thereof. Sliding support members are
provided at the corners of the seat.

Inflatable devices are shown and described in U.S.
Pat. No. 3,112,956, entitled “Inflatable Seat and Back
Rest”, which issued to Schick et al. on December 3, 50
1963; and U.S. Patent No. 4,504,989, entitled ““Inflatable

Support Arrangement”, which issued to Maltz on Mar.

19, 1985. |
In accordance with an aspect of the invention, it is
accordingly an object of the invention {o provide a new 55
and improved lightweight dental chair comprised of
rigid and inflatable parts, and which may be collapsed

into a suitcase size.

SUMMARY OF THE INVENTION

The foregoing and other objects of the invention are
accomplished by providing afield portable dental chair,
which, in its collapsed position, is configured as a suit-
case with a handle for portability. The base portion of
the suitcase is generally rigid and is provided on the 65
bottom exterior with pivotable outriggers for support,
while the box-like interior forms a compartment for
housing a bellows arrangement for raising and lowering
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the chair, with a telescopic internal structure for stabili-
zation. A seat and seat back are hingedly coupled, and
have generally rigid tray-shaped configurations fo form
an enclosure with an inflatable cushion contained
therein, inflation of which provides support for the

- head, back, seat and legs of a patient.

Other objects, features and advantages of the inven-
tion will become readily apparent from a reading of the
specification, when taken in conjunction with the draw-
ings, in which like reference numerals refer to like ele-
ments in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the dental chair appa-
ratus according to the invention, set up, inflated and
ready for use;

FIG. 2 a side elevational view of the dental chair
apparatus of FIG. 1, partlally broken away and partially
in cross-section;

FIG. 3 is a partial side elevational view, similar to
FI1G. 3, with the inflatable portions deflated;

FIG. 4 1s a perspective view of the dental chair appa-

- ratus of FIG. 1 shown collapsed in its suitcase sized

portable position; and |
FIG. 5 is a bottom plan view of the dental chair appa-
ratus In 1ts collapsed position shown in FIG. 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENT |

Referring now to the drawings, and particularly to
FIGS. 1 and 2, there 1s shown a dental chair apparatus,
generally designated 10, which generally includes a
base assembly 12, an accordion pleated bellows 14, a
generally rigid seat member 18, a generally rigid seat
back member 20 interconnected therewith, and inflat-
able cushion members 21-24, for the support of the
head, back, seat and legs, respectively, of an occupant
of the chair 10. Attached to the base assembly 12, for
introducing air into the bellows 14, is a foot pump 25;
and for releasing air from the bellows 14, a foot oper-
ated air-release control 26.

As will be described, and referring also to FIG. 4, the
seat member 18 and the seat back member 20 are config-
ured as generally square shallow trays, with the base 12
configured as a somewhat deeper tray, the parts being
so dimensioned, arranged and configured, to form, on
collapsing or folding, a structurally rigid generally rect-
angular box-like or suitcase-sized package, generally
designated 10’ (See FIG. 4), of predetermined dimen-
sions, wherein the planar surface of the reverse side of
the seat back member 20 is one side of the suitcase thus
formed, with the bottom of the base 12 being the oppos-
ing side. A suitable handle 11 is affixed to a side wall of
the base 12 to facilitate carrying. As will be described,
the parts are so formed that the inflatable cushion mem-

 bers 21-24 (in a deflated condition), the bellows 12 (in a

deflated condition), and an internal structural support
arrangement, are contained within the dimensions of the

suitcase 10’ thus formed.
Referring to FIGS. 1 and 2, and also to FIG. §, the

- base 12 1s generally square in bottom plan elevation, and

is formed to provide an enclosure or a tray-shaped com-
partment 30 on the interior thereof, with a peripheral
recess on the bottom exterior of the compartment 30.
On the underside, the base 12 is configured for receiv-
ing, and has attached thereto, a plurality of generally
bar-shaped pivotable outrigger members, or feet, 31-38.
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In the folded or retracted position, the undersides of the

feet 31-38 form a plane, along with the generally planar
undersurface of the central compartment 30, and four
corner legs 39-42. The feet 31-38 are pivoted about
ptvot pins 31a-38a positioned in proximity to the legs
39-42. In the retracted position, the outer edges of the
legs 31-38 are coextensive with the outer walls 44-47 of
the base 12. In the extended position shown in FIGS. 1
and 2, the feet 31-39 extend (as shown also in dotted
lines in FIG. 5) in a direction ninety degrees to the
folded position, and serve as outrigger support mem-
bers, or stabilizers for the weight of the occupant or
person in the chair. To facilitate pivoting, the undersur-
face of the legs 31-38 may be provided with finger
gripping recesses 3156-386. The corner leg members
39-42 may be formed as solid block members to provide
four-corner vertical weight support for the chair 10.
The seat member 18 and the seat back member 20 are
generally identically configured with generally square
generally rigid plate-shaped portions 182 and 20a, with
“peripheral side walls 186-18¢ and 205-20e (not all of
which are shown), respectively, with the open part of
each of the members in facing relation to form an enclo-
sure for receiving therein the deflated inflatable cushion
members 21-24. The seat member 18 and seat back
member 20 are hingedly coupled by a suitable hinge
member 48. The adjacent sides 185 and 2056 of seat mem-
‘ber 18 and seat back member 20, respectively, are inter-
connected by a pivotably coupled support arm set 50
including arms 50z and 505. An identical support arm
set 32 arrangement is included on the opposite side with
arms S2a and 52b interconnecting adjacent sides 18d
and 2064 of seat member 18 and seat back member 20,
respectively. Referring also to FIG. 6, the arms 502 and
S0b are formed of metal bar or strap material, with arm
S0a shightly longer than arm 50b4. They are pivotably
coupled together, such as by a rivet 51 passing through
adjacent abutting ends thereof, with a portion of arm
S0a extending beyond the so-coupled end. This portion
has an outwardly extending stop member 50c at a posi-
tion for coaction with the adjacent edge of the arm 505
in the pivoted position shown. The opposite end of each
arm is pivotally coupled, such as by use of a rivet or
screw to the walls 185 and 205, of seat member 18 and
seat back member 20, respectively, with the arm sets 50
and 52 thus providing the necessary support for main-

taining the seat member 18 at a given angle to the seat
back member 20.

The inflatable cushion members 21-24 may be formed
of a suitable plastic material as a unit, that is of one-piece
construction similar to an air mattress, with the facing
layers of plastic about the edges and along certain lines
suitably bonded to form a plurality of air-receiving
pockets. A single air valve 19 may be provided for the
entire inflatable cushion structure, or individual air
valves may be provided for each cushion 21-24 to pro-
vide for different amounts of air in each section, and
consequently, differing amounts of stiffness or inflexibil-
ity for each section. In any event, the rearward surface
of the cushion member 22, and the rearward surface of
the cushion member 23 are secured, such as by adhesive
to the adjacent surface 20a and 18a, of the seat back
member 20 and the seat member 18, respectively. In this
manner, as shown in FIG. 3, when the seat back mem-
ber 20 is opened, or pivoted clockwise as viewed in the
drawing relative to the seat member 18, the head cush-
1on 21 is unfolded clockwise, and the leg support cush-
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ion 24 portion 1s unfolded counterclockwise, after
which the cushions may be inflated.
Referring now to FIGS. 1 and 2, the means for raising

and lowering the seat 18 relative to the base 12 will be
described. As will be described, the portion of the chair

10 between the undersurface of the planar portion 18a
of seat member 18 and the open end of base 21 forms a
compartment or enclosure, for recetving a bellows 14,
which is attached at its upper end to the undersurface of
the seat member 18. At the lower end, the bellows has
the lower peripheral edge thereof attached within the
compartment 30 to the base 12, in airtight relation, and
in a manner to be suitably contained, when collapsed,
within the side walls 44-47, that is, the diameter of the
bellows 14 is slightly less than the distance between the
inner surfaces of an opposing set of walls.

Secured on the interior of the bellows 14, there is a
structural support system, generally designated 38,
which includes a plurality of telescopically intercon-
nected members S8a-584, of stepped dimension, each of
which has an inwardly extending peripheral flange at
the upper end thereof, and an outwardly extending
peripheral flange at the lower end thereof, to permit the
members to be recetved within one another in tele-
scopic relation. The lowermost member 584 is generally
cup-shaped, and the botom thereof may conveniently
serve as the lower surface of the base 12. The upper-
most member 384 is of an inverted cup-shaped configu-
ration with the base thereof suitably secured, such as by
bolts 57, to the undersurface of plate-shaped portion 184
of the seat member 18. The members 58a-58% may be
cylindrical or rectangular in cross-section, and are fabri-
cated to close tolerances to provide a backbone of verti-
cal support for the chair apparatus 10, that is, the outer
dimension of the lower flange portion is closely
matched to the inner dimension of the member to which
it is connected. Correspondingly, the inner dimension of
the upper flange closely corresponds to the outer di-
mension of the cylinder to which it is connected. In
order to prelude rotation of the seat 18, the members
58a-58h are preferably square in cross-section, in which
event, the members are seif-keyed to one another. Al-
ternatively, the members 584-58/# may be cylindrical,
with suitable keying means (not shown) formed at the
periphery, such as a vertical slot in one member, with a
rib or shaft member coacting within the slot to limit the
movement of the members relative to one another to a
vertical direction. To provide the tightness of fit, while
permitting ease of movement in the vertical direction,
the cylinders may be conveniently formed of a suitable
self-lubricating plastic material, such as Teflon, or Del-
rin material. In addition, such materials offer lightness
of weight. To further facilitate upward and downward
movement, some, or all of the members 58a-58f may be
provided with venting apertures 59, or one way air
valves, not shown, arranged to permit ease of raising
the seat 18, with slight resistance to downward move-
ment without the chair 10 being occupied.

For purposes of filling of the bellows 14 with air, a
foot operated pump 25 is provided, interconnected
through tubing 25a to a valve arrangement 27 which
passes through the wall 44 into communication with the
interior of the bellows i4. A foot-operated air release
control 26 is connected through tubing 26a to a valve
27) passing through wall 44. Conveniently, the pump 25
and the control 26 would be on a common plate for ease
of use by the dentist. Of, course, the pump 25 may also
be used to inflate the cushion members 21-24.
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The material used to make the rigid members 12, 18,
20, and 31-38 may be any suitable lightweight material,
such as fiberglass, high impact plastics, plywood or any
combination thereof. Similarly, molded lightweight
metal parts of aluminum or magnesium may be judi- 5
ciously used, in part, with the overall selection of mate-
rials thus providing a high strength lightweight, field
portable dental chair 10, which may be readily erected
for use, and readily disassembled and folded for trans-
port, all in a suitcase size, such as eighteen inches square 10
by seven inches deep.

Thus it may be seen that the construction, configura-
tfion, dimensions, and arrangement of the various com-
ponents of the chair 10 provide first and second com-
partments, or enclosures, bounded by generally rigid 15
members, for completely receiving and enclosing
therein the flexible or inflatable portions of the chair 10,
along with the flexible bellows 14 being.configured for
housing the telescopic structural support system 58 on
the interior thereof. While there has been shown and 20
described a preferred embodiment, it is to be under-
stood that various other adaptations and modifications
may be made within the spirit and scope of the inven-
tion. |

What I claim is: 25

1. Chair apparatus collapsible between a first erect
position ready for use by an occupant, and a second
position in which the parts assume the configuration of
a closed box of predetermined dimensions, said appara-
tus comprising: 30

first and second generally rigid, generally tray-

shaped members coupled and dimensioned to form

an enclosure, said first member being configured
and dimensioned for forming seat means for an
occupant and said second member being config- 35
ured for providing seat back means for an occu-
pant; |

inflatable cushion means contained within said enclo-

sure and operative upon unfolding of said second

member relative to said first member and upon 40 '

inflation of said cushion means to provide bodily
support for an occupant;

a generally rigid, generally tray-shaped base portion :

having an open end dimensionally configured for
closure by said first member for forming compart- 45
ment means;

bellows means within said compartment means oper-

atively attached to said first member and said base
portion for enabling adjustable spaced displace-
ment of said first member relative to said open end 50
upon actuation thereof: and

structural support means within said compartment

means and within said bellows means and opera-
tively attached to said first member and said base
portion for assisting in maintaining the position of 55
said first member relative to said base portion dur-
ing adjustable spaced displacement of said first
member relative to said open end.

2. The apparatus according to claim 1 wherein said
structural support means are actuable in response to 60
actuation of said bellows means.

3. The apparatus according to claim 2 wherein said
structural support means includes telescopic members
within said bellows means.

4. The apparatus according to claim 1 wherein said 65
base portion further includes stabilizing means.

3. The apparatus according to claim 1 wherein said
first member, said second member and said base portion

6

are configured and dimensioned to provide a closed box

~ configuration of generally rectangular proportions.

6. The apparatus according to claim 5 wherein said

‘base portion further includes stabilizing means pivot-

able from a first retracted position within the dimen-
sional limits of the box configuration to an extended
posiiton beyond said limits. |

7. The apparatus according to claim 6 wherein said

stabilizing means are outrigger members pivotable be-

tween a closed position and an open position for stabi-
lizing the apparatus, and said base portion is configured
for recetving said outrigger members, in the closed
position, within said predetermined dimensions.

8. The apparatus according to claim 1 wherein said
cushion means are secured within said enclosure to at

least one of said first and second members.

9. The apparatus according to claim 1 wherein said

cushion means includes a first portion for overlying said

first member, a second portion for overlying said sec-
ond member and a third portion which, when inflated,
extends beyond said first member to provide leg support
for an occupant.

~ 10. The apparatus according to claim 9 wherein said

cushion means further includes a fourth portion which,

when inflated, extends beyond said second member to
provide head support for an occupant.
11. A portable dental chair apparatus collapsible be-
tween a first erect position and a second position in
which the parts assume the conﬁguratlon of a box, said
apparatus comprising:
base means for positioning on a supporting surface,
said base means including compartment means;
means pivotally coupled to said base means for ex-
tending outwardly therefrom for engagement with
the supporting surface for providing additional
support for said apparatus in said first position;

bellows means having a first end attached to said base
means, said bellows means being dimensioned and
configured for being contained within said com-
partment means with said apparatus in said second
position;

seat means including a generally rigid portion, said
seat means being coupled to the other end of said
bellows means, said seat means being raised, low-
ered, and height adjusted 1n response to actuation
of said bellows means; -

means within said enclosure and within said bellows
means, collapsible therein with said apparatus in
said second position and extendible with said bel-
lows means for providing structural support for an
occupant of said apparatus;

seat back means including a generally rigid portion
movably coupled to said seat means for adjustable
positioning relative thereto, said seat means and
said seat back means being configured for forming
an enclosure with said apparatus in said second
position; and

inflatable cushion means in cooperatwe relation with
sald seat means and said seat back means for being
inflated to provide support for the head, back, seat
and legs of a user with the apparatus in said first
position and for being contained within said enclo-
sure with said apparatus in said second position and

“said inflatable means in the deflated condition.

12. The apparatus according to claim 11 wherein said

means within said enclosure and within said bellows

means includes telescopically interconnected generally

rigid structural support members interconnecting said

b
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base means and the undersurface of said seat means and
operably telescoped in response to actuation of said
‘bellows means. |

13. The apparatus accfording to claim 11 wherein
said means pivotally coupled to said base means are
outrigger members pivotable between a closed position
and an open position for stabilizing the apparatus, and
said base means is a base member configured for receiv-
ing said outrigger members, in the closed position,
within the dimensions of the box formed by said appara-
tus in the second position.

14. The apparatus according to claim 11 wherein said
inflatable cushion means are secured within said enclo-
sure to at least one of said first and second members.

13. The apparatus according to claim 11 wherein said
inflatable cushion means includes a first portion for
overlying said seat means, a second portion for overly-
ing said seat back means and a third portion which,
when inflated, extends beyond said seat means to pro-
vide leg support for an occupani. |

16. The apparatus according to claim 15 wherein said
cushion means further includes a fourth portion which,
when inflated, extends beyond said seat back means to
provide head support for an occupant.

17. Portable chair apparatus collapsible between a
first erect position ready for use by an occupant, and a
second position in which the parts assume the configu-
ration of a closed box of predetermined dimensions, said
apparatus comprising:

first and second generally rigid, generally tray-

shaped members hingedly coupled and dimesn-
ioned to form an enclosure, said first member being
configured and dimensioned for forming seat
means for an occupant and said second member
being configured for providing seat back means for
an occupant; |

inflatable cushion means contained within said enclo-

sure and operative upon unfolding of said second
member relative to said first member and upon
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inflation of said cushion means to provide bodily
support for an occupant;

a generally rigid, generally tray-shaped base portion
having an open end dimensionally configured for
closure by said first member for forming compart-
ment means;

bellows means within said compartment means oper-
atively attached to said {irst member and said base
portion for enabling adjustable positioning and
spaced displacement of said first member relative
to said open end upon actuation of said bellows
means; and

structural support means within said bellows means,
said support means being operatively attached to
said first member and said base portion for exten-
s1on in response to actuation of said bellow means,
sald support means and said bellows means con-
jointly providing support for said first member at
any position thereof relative to said base means.

18. The apparatus according to claim 17 wherein said
base portion further includes stabilizing means pivot-
able from a first retracted position within the dimen-
sional limits of the box configuration to an extended
position beyond said limits, said stabilizing means being
outrigger members pivotable between a closed position
and an open position for stabilizing the apparatus, and
said base portion is configured for receiving said outrig-
ger members, in the closed position, within said prede-
termined dimensions.

19. The apparatus according to claim 18 wherein said
inflatable cushion means are secured within said enclo-
sure to at least one of said first and second members.

20. The apparatus according to claim 19 wherein said
Inflatable cushion means includes a first portion for
overlying said seat means, a second portion for overly-
ing said seat back means and a third portion which,
when inflated, extends beyond said seat means to pro-

vide leg support for an occupant.
% . ] . *
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